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(54) Flat-panel display 

(5") Isolated conductive Charge Storage Pads 
iC SP s) are incorporated in ana strategically positioned 
to ncrease the effaency of a fi at-panel gas d ! scharge 
p asma display device The display comprises a hermet- 
ically sealed gas filled enclosure which includes a first 
class substrate (6) having a plurality of electrodes (7) 
covered by a thin dielectric film (9) upon which charge 



storage pads (11 ; are placed and a second glass sub- 
strate ; i ! spaceo from the first glass substrate \ 6< The 
^ec nn d subst^at^ : ' T. includes a oiu r alitv of phosphor 
coated mfcro-vo.ds filled with an <onizable gas each 
associated with an address electrode (2). 
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[0001] T - s eet e - ae-ee t: a Ya'- 

r - • r: "c a-' c_ a r t ; a - ' v : r ;.e: i:v::/e 

h— a e : y e - e es : :r r * a'-cs^e a s c a--, 

e - :. v • v-- a' a " r e* a -a- : , 



WEN' 1\ 



[0002] 



A • a;-:^e a s a a \ ^ r t a::"^ : : =:^v " 
ae e a a r ge ere gen a ee, ;•' : ay : xe s se~ as 
e e:: r ;- ^fr-ne?:ent ae, : c s AC : 3s:^a oae s EC 
p:as"^a pa re. a anj te a ee ss-e a always a" a ae <e 
; e ~ a * a t a a r e e - 

[0003] - :a< a steatee • - AC - asea E a: a, 

Pae e "E- e—eees tea gass c ates a. r a aae 
e. ee catter- e eatnees zr re nner surfaces a' 
ear r ate ^e r ates sec a rated :v a gas Y ad gac 
~e e ectrodes ae e-ea ~ e *,-y "' at' * .. r re 
ee:a::as a- eae rate deoosoea at r grt a-g.es r: 
ear otner l.s ~g convent ona^ arc- a-" tYe me te e- 
n -^ea At east are set a' susta .r e eate aes Y the AC 
PEP a acveea v\ i : r a en giasa z electee iave "re 
g aaa dates ae asse-^oec: nto a sanow ch .vith t F e 
ear c etwee r t~e plates ; xea by scarers x ne edges at 
the r.ates are seaec ae the cave cetween Ye orates 
s e. a a. .ate a e : * ;; ea :. a r ^xt w- ^ nec T a n d xa^a^ 
gases o- a s- r ^ -3- gas ~ xtee a 4 ' a tyce v.e ! <r:;r n 
the a f d 

[0004] Cerg opee: or of an AC PDP a 5of f ;ceni 
or ve r voltage eee s ape ed ta the e ectedes to ■onze 
the gas conta nea between the nates VVnen the gas 
;yezes the a eiectncs charge ike small capacitors 
ve r reduces *he vodage across re gas and exe- 
geses tre a saharge "ne capaca. ve voltages are cue 
to anarge steed ana are conventional called wad 
ceee ^ n e , .otage s *ren eveeea a n c the sjt at 
the ever voltage arc .va I range voltages is again 
: 5 -ge enough excite re gas ae reduce a grw dis- 
- p^lse A --ee- - o sr~ r ee a f ages '-c-' 
ihev ao^hec: s oa e: t^e s^sta mng voitage o r 
s^-.a.ner Wit- t^e a^s^a'ner .vaya^nr oixeis vvhicn 
n 3v e -ad change sto^ea .viil csonange arz err^t hgnt 
o^ ses at eve r y susta ner cycle P xe>s yvhicn have no 
c^a-ae storea ;oi not e^ t : ig^t As app-oranate wave- 
fe^s are ape- eo aeass the x-y --atr.x o f e:ect r oaes 
5 — a gnt e~ z C;xeis a v sjal picture 

[0005] Eoca:v aye^s r a: reen • : ...^ c^cs- 
r - • • a r e aite^a'eA Jeccs-tec -car — e ~re r s^^ace a f 
-ee :* tne piates ze a gas : a^se^ t^e a h as c n e 

to ee* a ao-oe: ignt :r z~ eacn :; xe E ao- e' r cs a r e 
tyC'.:a dispcsea ceta.ee^ the cates to orevee cress- 
cc a^ a-d eass-c:xe -:-^e"e .-■ cetv.ee r t^e e e:- 
tr;:-es T ne aa rri s r r ds also neease the ^solution to 
prov ae a sha r cv ce*>ed cictre ~ came-' " c s 
f-e- a-av ae a e *o f ^ :rsc^a r ge saace oetv 



g ass : ates c, -t .z.ng :-e :ar e' - a g^t a. at- a^a 
r at'e^ gap t: a:- eve a aes r e: a <e a te 
[0006] Ea:eje:aac^e stectee ana ::e f at ar 
e a-~ AC PC- a^e a sa c sec ^ _ 5 ^ate^t \: 
5^EW-5 r 'tea ~_AT -A\E_ 0 5^„A V " a- a „ 5 : at- 
e^t a:r a at a - r - a f\ : .. - ei c a e * e : e"..a- , : I 
' e.' E e e a rr j E 5 P _ A'-'' ^A N E _ - - A a \ C: Y E ~\ - - 

[0007] A" a eat :* t" s ^ve^te s 'a roc, ae a- 

ae^ a^ AC ^E ~ .e or .y , - arease *^e e' f c^e^ ay a' tne 
PEP a, aae-e t to : r;e r -'e ^ a ^a-^e ae an -ee 
e*' a e*^t y :":e:.? jha; : et ig^t t: ex: te t r e :^;s- 
c-c r s "he present ^.e^r s a^ '^craved stertee 
-: : r * co. or - z- resort an cacace 'ateane a so ay 
ae'a" a cerates at a mqner e" :■ e^.ay a eaa use e e - :e- 

e v sa ate : eaee s'eage cads - *e a s - v e- e- 
Ca ; e 



es f . 



[0008] "re absent -vent a- .e^terrpates a 
olasne f at-ca-e ! aisp'ay aannpns -g a fet transoa-e^t 
s^cstete hav -g a c!ura:.ty of disc ay electrodes aeccs- 
teo ^ :a-a e -a.\s theneapon - a preferred e^aod:- 
— e^t Ye disomy e-ecteoes a-e a" r anged m sosta^ne'" 
oai r s A iaye r a* euat ng f^m s depos tea upon ;ne 
^^rCiae o f tne *' 'St substra'e coveeg the disciay elec- 
trodes At least ane eiectncally ce^duct ve surface cad 
:s located ucon tee su^ace of tne ;-su>at ng f,'e n assc- 
oaticevith a aeesoond.rg d sp^ay eiechede An e ec- 
:r:in emissive solace coat ng covers at ieast a cortion of 
^he eseati r g W and eay a'sc coat the conduct ng sur- 
face cads 

[0009] Tn e * at-c.ee display Chher n dudes a see 
era substrate .'.hah s oe-eetica y sealed to tne est 
substrate. T~e seconc substrate '-as a plurality co micrc- 
vcids harmed m a surace eerec ; ,vh>cr s ao ; acent to 
:ne first substrate The e'Ce--vo as coocenate with tee 
est substrate to define a cluralay of a.a-c xe s v;hicn 
fo r n- ews caramel e the a e-ay e : ec r rodes and ocuens 
W ni C h are :>erce"dicu-ar to the c sclay electrodes T ea 
e ! cro-vOids are 'died w.th an ion iza rale gas A o-^aav o f 
address ele:teaes are cecositec .car tne seceo sue- 
st r ate eacn z 1 ee eicro-voias correspond to an 
address electeue A phoschor — atenal ■$ aeoos'tea 
.■vitnin each nricro-voio and associated w^t ^ the address 
e ectedes 

[0010] ^he eentio- a ; sc co^e^c ates t^at te a>s- 
r ay :a rt i"ceae a oai r at aonc^at^ve surace cads 
a aate : jrar 'e s^aae of t^e f-st su est rate -scat ^g 
„ a s so a at e ,v i r r a acre scone eg oair e" z sz ay 
eecteaes Eaan zf the corduct:ve s-^ace cads ce eg 
restated e cart a^v aave r one ? f re d sclay eec- 
tncaes thereby seating a capacitor P^^tner tned:sciay 
ca" ^ciude a raehty of oairs a' aoeehve e*ace 

: est s. 



racs ecated ue~ r ne solace 



,csfe r e ^su- 



2 



3 



EP 1 033 740 A1 



4 



lating film, with eacn pair or conaucnve surface pads 
being associated with a cc responding pair of display 
electrodes. 

[0011] The conductive surface pads can be farmed 
from a metat. such as chromium or a transparent con- 
ductive material such as tin oxide or indtum tin oxide 
[0012] The micrc-voids can oe formed by cheating 
wells on the surface of the second substrate over and 

_!.,->.„- -i . « ■ , * U -i -I -J ^ r> ,*U.-tr^^.^.r> Tho ■ ■ - — l i , , -\ i H <=i r-4 ci rf^i--^ 
ci 1 1'^ I < 'j k v i u i i-i. ~t ' j -• - J <- "- '^l ■•-> -> ■ 1 1 1 ^ ^ ■ 1 y - ^ - ' 1 J -' - 

areas farm barrier nos perpendicular to the disolay elec - 
trodes ard divider ribs parallel to and separating oairs of 
display electroces ar:: conducive surface cads M cc - 
voids can also oe formed by etching microgrooves in tne 
surface cf the second sutstrate and deposit ng elec- 
trodes ard :mosohc's Therein by methocs d-sclosed in 
U 3 ^atent No. 5 723045 ncorp orated here n bv refer- 
ence Alternately, parallel barrer pbs can oe formed on 
the s.maoe of the se:ood suostrate over and aligned 

vy^h y jprc jij t^-r-.tr,- Hoc [r f q r m the* m i .^rri - yr- \ H c 55 C'S- 

closec - J 5 Patent N :> 5.^74.5:3, moorr. orate :i 
herein by reference 

B "5 1 E F 0 E S C jj\ i P T ■ ; ' N . 1 : ! F _ J: 1 E_ Q B AW|N .fa„ j 

[0013] Furthe* 'eatures and other objec's an:J 
advantages of mis nveotior wi.i become apparent to 
those s -:.led in toe art mom me following detailed 
description o* tne pmfe rr eo em'b , )Cime n t made wrh re*- 
erense to the drawings o which 

p g 1 is a perspective vew of a plasma discav 
panei m accordance with the invent: an (assemb'y 
with vo-ds as wells = n second substrate c 

Fig J is a perspettive view of the se::ond suostrate 
cf the plasma disp ay oaoei shown in Fig 1 (second 
subs f rate with wells). 

Fig. 3 is a se:t onal yiew of the plasma disp ay 
can el in Fin. 1 taken a or g he 2- 2 ; sustained e ec- 
mode arrangement with charge storage padsc 

Rg 4 is a p an view of the p as ma d splay cane' n 
Fig 1 oaken alc^g the ne 3-3 (front plan view 
mi cm n $; ) : 

mg o s a oersi: ecnve view of the first substrate of 
fae plasma disp ay panel shown in F>g 1 ( f rst s ub- 
st rate requiring a -gn merit): 

Rg -3 ^s a rerspec'ive view of the f -st subs r ra*e -:.if 
f he rlasma a is oi ay panel shown m Fig " which 
n:lL.jes an alternate embodiment of the change 
storage cads first substoate requnnc nc align- 
men*) : 

Fig 7 is a perspective view of an alternate embodi- 
ment of me plasma display panel shown in Fig 1 



vv h i c m iid5> ci i vi etd i -jii oiuuvc (TvlC-'G.! techri'Mwyy 
(assembly with Metal On Oraove structure... 

Ftg. 8 is a r erspective view of the second substrate 
s of the plasmia dispiay pane! shown m Fig 7 (second 

substrate with MO Go 

Fig. 9 s a perspective view af an alternate embodi- 
ment cf the secc n d s bst r a*e of the plasma -1 splay 
w Dane- shown in Fig. 1 hav ng nbs to fc rm elongated 

voids (sec end substrate with ribs): 

Fig. 13 is a perspective view of an assembled 
ofasma disolay :ane' wmcn includes the second 
m sunsmate s n ow^ n F g 'a (assembly with r bs' 

Fig 1 J is a grap^ wm:h llustrates me ope rat cm cf 
tne cnarge storage pacts shown m F g 1 .. measured 
>,-s simulated dat?)" and 

Rg. 12 is .a sectional view llusmatmg an alternate 
embocime't tar.e" f'c-m the same v evvpc-ini as r :g. 

05 D. E T A : L E C __L3 _E S C R 1 3 _ T I C. 1 N _C ; - . O H E . PR E - E R RE D _ 
EMBI DIMENT r 

[0014] Refe-ring now : j 'ne drawings th^re c 'lus- 
trated in Figs. 1 - 4 tne structure ot an improved plasma 
disp av pane! r DP\ wn :n in the preferred ermbol- 
me-t !S an AC -'CF 'n the *o iov; ng desertion -\\-e re v - 
erenoe characters designate like or corresponding 
parts. Also :n me fallowing jesenptor. it 's to ■^de''- 
stood tnat sucn term.s as "top", "cottom' "forward", 
.v5 " r ear.vard" ana smiiar te^ms cf r ositic r and d-rection 
are ..sec in ref-rence tc the drawings and far conven- 
ience m descr.ption 

[0015] Tne D DP ncL.des a first suostrate c .vth 
u p p e ' a n ci i ■: w e ' s u '".a oe s as s r o w n i n - g In a p re - 

, i : ~> feme: embc oir-'-ent t^e frst suh-st-ate •: is formed -rr-rn 
standard w na-w n ass a glass whicn may certain 
SiO;-. Al'-O.'-. fvlgO- and 2a J as the mam mgrejients 
arc \av-J ^.yl D b r . B an J *ne like as accessory 
ing-eoients. A plurality -;o para e pairec aispiay e«ec- 

-5 trcdes 7 are deoosited up-">n 'he lower surface cf the frst 
substmte 6. As -hoar m F.g 1 the display e e rfaodes 7 
are :ornbioed with transparent extensions c: however, 
tr e e- tens'C-ns ■: a r e cpt.-ona 1 Alternatively the cisplav 
electrodes may be patterned as a mesh ?c achieve 

so tmn-:arencv Icmn^or^y, sucn eectmdes may be 
race of goid w'h an adhesion i ayer cf chrome or *anta- 
icm : r of a :hm.ooe - oDpoe r - chrome sandwich trans- 
parent extens-ons a r e commonly made cf in jium - tin - 
o>ide .ITC'.i alF'V rcmbmation and may a-sc- be pat- 

^5 temed with ho;es or openings as in Fig 1 to reduce 
cac a-: itance As snown in Fig 1 2. m an al f emate 
embodiment an optional layer of dielectric 1 :s may be 
appl'ed and coders display electrodes 7 and 6. and an 
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azz t r a :* : s: a; ee: ,r ::es '4 2~ 'z r -~o 
Z n : c c = :e :i; r 3 e ta a~a aaaperat ~a . . *r t~e *^st 
se: r a, ee: ,r ::e; " a~ a a A a ,e" :* a e e ro c 
: . i/r - ; s;,^::;-^ss i ve -v.e' * aa: -a 
a - - ; te ^ s: av ee; ,r ::es 7 a-: ex'errr 5 

j . * . ^ a, .ecrcaac - r acre : ^ 
e, e - e e::- c — ate r ar ' :ah a ea a cas-a: * r : 
3 3SS5-:3 f e ecrr - *re art ""er:::-e-^ .e 
: a v ^ ' s * * - - a ■ '/aC : r e a a : a a e A5 s°:.'." 3 ~ 
= r: ; a c ra t, k :rrct ^ ra^e k r :a-r cacc 

a y-e- - 

[0016] * r st srstere 6 s "e'-e: :a \ -- a - : to 

a seer a srsrate * .re " t-e re'e^e: e-rr- 
-ne-: a- ? f :-a] :ass A —a ty :f ca'a e 1 

adcess eeetoakes 2 whr^ are oe^e^ cular ta re 
nisi::.-.;- e ecra jes 1~ are zee cs tea i-pa" te ,rpe" sr- 
race k 're se:r a sacsrate J A -a\~ r k aeerc 
-rate'" a 3 s ceccs tea ave- :re L,ppe r sre.c r re 
5e;: - : srsrate 1 re a e eck c layer 3 coyer tne 
a:re;s a ecacaes 2 A c or ty ^ same- es - /.'".en 
3 r 6 ca - 3 e to re a aces 5 e ear aces 2 ana a are" 'as 
« 2 v e e are :a:ea:a, a- ': Te access eeckcaes 2 
e-ae-a upwardly kor the up:e r surface o f the dieiecnc 
Jlv e- j ~-e oar- ' os 4 wr aeder - as '2 space :ne 
se:r: srsrate J 're ars* srsrate c and 

:herecv :e fre a pkraky af aer Tne a, e ls are f ed 
ark a so table .orzaoie gas fixture wn.cn eeem y\ 
■ ncrkes aoeut 2-2Q wt" xeen —est D'eferab y 4-*C 
wta «e" r a - optional y 4-*3 vca ! .. e ur ae tne 
r e-aaa:e r aeon 

[0017] -ncspr crus -rater a! 5 s aepos ted over tW e 
d:eiect<-:c aye' 3 cetween tne Darner nbs 4 and o v der 
r-cs ^2 a^d or ail rip .vails a.nthm tne we: Tb^s t^e 
osano'-s are arranged .per the 'ower s.Pstrate J ac- 
irig re aaas -y o-£p-ay e.eat^ades 7 ~r^e ..ells je f -e a 
a sca-ge space aetyveen t^e ahesc^ar a and tre :as- 
r. : 3y e'eatraaes 7 During operation of the PDP se ; ected 
pars k srkay electrodes 7 a-e ene r g:zea :c n t ate a 
surface e:sana r ge aetwee^ 're^n vyn, c h aanve r ts r a 
: a * e r 3 i discharge -errainatrg at tne ^ac -a ends :: ; *ne 
C on-r' ye s'a r aqe nacs see 23 in -kgs 3 and k 
[0018] -ar h gnest efficiency the : : ;.a' rto re sur- 
face rsararge snoula he zee aa^cared ta tne 
poyver nrtne;ateaal a^a-a-ge ^kskacearc ateaai 
d sc^a r ges e r ra ^itaa-vio;et rays yvhion ex:te the ara- 
cent p-csonar 5 ke excitea chossnor 5 tne- e-a:s 
: ight -arrg a cokr ccr-esp a-arg to tne or cspbor :c,or 
As test ^eeo r -,g 4 each ad_acent .anarescen: a r ea 
^av " r '?- n 3 :kfere^* a ~ asa n ar c z>\o r f o r examc e "ea 
r^T yee~ [3] a-a cue [B] cospnars a^ange^ - a 
.^p e t T: V e catte^ as we k^ov.- ^- r he an An rrage e-e- 
- ne -; s tyc-ca : -> ae f rea a y t^ee adjace-t cn--es:.ent 
a"eas 5 ;a"e5pcnd r g tc tne acove k r ee colors 
[0019] " a p r e f e-'ea er^ncdimert the Charge 5 1 a r- 
age p ads CSF ■ " aonsist of srrall recta^g:es o f ^k as 
us'aatea n the ewer p orrc o f ~.g ^ a-a ^ P,g = ^h e 
:;SP' 5 are aeposaec apan the ! owe r scface : + *re 



•a:sr^a:e::kc.a^:r3 -e'r:: s-c^as'r- 
: ^ aep:s*a- E-cea^ aepastc- a rt c re ike c a? 
-<-:.c "-aa" -r ca- a -as- a- as a : c: - _ r_r 

* m w^r^ s patte r ^ea ay pnata-aesist etenrg tec- 

- cues - a prek^ea r^::a -eat '3- a .sea rc r"- 

k.^-s ^'C.'.e.e r k^e' '^ate r a = ^^c^ as 'r 
e>.a-^p a c ax ce r t^ - .a.-'- " : -t;r- 

* a a ~ as: ; a " p e .sea t a r : r — t " e Li^s 

[0020] '-e Lr- * " 5 s zea r ca^^spc a t: 're 

- c.st ceckr a cc c ,.e a ze • • - ■•" ] 
% c ^-.^reas' r "a v r a cass-ta^ ar^a ; a pc r aa r 
'-e a sc a v eiecraae .-. atr Acccarg, ■ ■■ dt- 

J - :a- vaw abar J k3 - 433 - ars a :~ a 
e^gtr k aaprox '^ate , :k^'Ors :aaa f y :-e :a rr e' 
-p etc- a^d is typ-aa y a redness of aaout :a-k. 
nanometers As snow- n ^g a. tne kS- s 11 exte^a 
*k:rr pe-eat^ :-e a ..:e- cage at a * ; rst assa : ated a s: a, 
eeoraae af w-r ~ a'e : d a-' a, ekct-oae pa^ ? r ~: 
-vya- r aara t-e :t-e r " d sc ay ■=■ e vro :e " -"erring :-e 
a'Spky e earo Je a • 

[0021] As a - a - ~ - as 4 an : 5 -e ncarca 
:Sr'5 * A are separate a ay a gap w^ c s a r a - ■ • 
-ate. y ^33 nan :;rnete-s w ee As test see- r -:g 4 ar a 
-g 5 r tne cefernea eraapodinaer t at ^east one CSP 
^ a ^a^ec : ety.ee" the pa r rer r:os 4 a: - each af t h e 
d-spiay ekotrcaes 7 ^^e tvp cal darens o-s showr r 
r, g 4 are fo r a 42 diago-ai y: tn VGA rescue 

.yarh s a -rati x k 342 wre ay 4E3 - :r w-ite p xe ? 
;,nian s a* a wn.te pre citcr of 1 2o cr rra^s 23 spwys 
oitn a yc te p;--a pitan as ran as oa2 :r "s a'' "2 z x- 
eis per nan may also ce rrade 

[0022] t av! I be appreciated hoyvever *rat 're 
invention aan :e p r aaticed vr.tn a p cahty at CoPs 
rcludec oePween t^e carr-e^ nbs Because the C-P s 
-1 a -e separate py gaps, aagnmenr of the frst arc 
seoand castrates 6 and A is ret reau:red \ ( there are 
.^ r8 e or -nee kB^'s pe r barr-e- np pitr r that case 
tne size of eacn r d ycu ai CS P 11 is sr a er.cugrrrat 
( a con o- a f a g.3P J 1 extends past a pawner ab 4 nto 
a- acacek ea^e. operat :n of the ^DP s not 
adversely effeoiea Suor an alternate emccdiment a* 
CSP s * s :kstratea in - g 6. a-c arc n tms aase 
tne extennons a are shown to ce net pattered 
[0023] Wr-le the preferred errbor-ent a r re 
3S^'s JJ ^as nee- aesc-bed and Ikskated witn "ec- 
•a-cjala^ snap^a: paas t wr :e apprecated that -re 
-venter a so ca~ ne practiced asmg other shapes f c 
r e pads ~o r e> a-^P<e the pads also can nave trapezoi- 
dal se-ni-crcu.3'- ' r angu a- semi-eilipticai or at-e^ 
s^aoe? Acarnrair a n e CSP's 1 1 have peer shave 
:.arrespa-a ng to ear a* tne nisnay electrodes 7 - a 
car a' eect-aaes t aso a:^ be appreciated tra; t^e 
- v e-t : - car ce p^acnaea w th 2 SP's JJ prcv-aea k-r 
0 my ore :f tne aisp^av eiectroaes 7 n a par of e ea- 
rodes 

[0024] A r aite^ate ercocmect C the second s.c- 
strate . 3 ;: ^st-atea m ' g 7 wnere a pk^ary of para i! ei 
^r r oa r oaves and banner ribs are etchec -to the rce r 
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surface ot the secona suosirate i in a pieifntu 
embodiment, a giassoeramic composite doped with 
suitable nucleating agents is jsed tc form the second 
substrate 1 The mtenv surfaces of the microgrooves .s 
covered by the address electrodes 2. The address elec- 
t/odes exteoc at least panally up the siaes of *he ba-Tier 
ribs 4. T he phosphor material 5 is deposited or and 
coin: dent with the adlress e'ectrcdes 2 The resulting 
structure is -eferrec to as Metal Cn lo ?ove (MX) 
geometry, as descried ;n U C. Patent V: C723. o4c 
ncvpo-ated herein by reference aocve Such m. co- 
go?: ves may have a -ectangular shape. hc-weve f as 
sn:vvn in Fig 3 the morogrooves also can oe formed 
having a semi-circular shape other shapes can a ter- 
nary be used fv the m'cogoov-rs as explained and 
^voted n -,e abtve ve<e'~-z~i U.S. patent r he 
present invention center ■iplat-s Thar a secvic subst-ate 
naving VIC j geometry can ne o-momed with r i first 
su:-st"3 r e 6 nav ng eitoer e^ibod merit :f CSPs 11 
described above to fern an AC PC^ h Fig. 7, the seo 
ooj substrate navmg M I G geometry s o-'^oineJ /;V 
- ,y ' :jr'ec v c t sjbstote :crb in 3' c n s r ov n in '-■g? 5 
.and r 

[0025] Another ahem ate embc di-ne^ tc r the oeo- 
enc substrate s ilius"a'ed gereoa y m Fig o The sec- 
ern.) substrate :o irovoes a plurality or paner uos 4 
*v-ned :>r t p o access electro ties- 2 arc: die : e:trc 
v,-r 3 'he ore-sen* rvertc cooteno ! "ites *hat the 
second substrate 1 - ivmg barr er ribs for-mng grooves 
as ->oids can ce c nmbm-iJ with a first subsra'e 6 havir g 



j so 



C c o o 



e ; *he r embocim-ent 



5scn:-ec acove tc- f o r m 



ar AC p DP. in Fig "0 toe second substrate 1 having 
electrodes under nos anc grooves s comb. red wtn the 
*o' sjLstrate shown -r Fig. * with the a:tem.ate nar- 
'Dv.e' CSP's 1 * illustrated in F-g. 6 

[0026] The inclusion ofCSPs 1 1 enhances the eft - 
nency of the POP T~e operator c o the PC- with C:?s 
W: row be explained -vith reference tc F g. ' 1 It s 
oovn 'hat ar r.cre^e in e^ettoe gar 'engrr and a 
- y^.-r .enon ;onte~t m the + i I gas r.oeases *he effi- 
ciency cf a PCP distha-ge ""he data lines which corre- 
sro>n:i to sim- *;x°oXe are f r ■ mi thevetioa* com-p-uter 
.i-uatons <f a one dimens "■na dis:ha r :.]e o* a ~C P 
voto :he pementage :<f -enon :ont aired n tne *i let gas 
vane J 'he compute'' simulation model is a tl~id simjla- 
ten of gase vs discra-ge oased ar 3 NEON/XENCN 
moture usmg a -epeotive sus'ainirg voltage oulse The 
simulator mode 1 ts similar to that published by Boeuf, 
C~ and Company eg Journal Applied p hysios. A 
S mulanon of an AC ^asma Cschange' V: 78. 19 ^5 o 
' 1 ) and computer cooe is availatie frc-tr Boeuf tc- -un 
simulations Tre da r a >= nlotted as ur.ra-v '■>ie t effic ien-:y 
al: ng the right vertica axis ac j a ;: jrrescc ndtng lume-" s 
pe-- watt efficiency along the left vertical avis. The hori- 
zontal a> is corresponds tc tre gap between CEP n 
r„;rons. An actual measured jata p:-mt f _■ r a PCP w th 
lateral discharge is shown by the square labeled -.3 
located near the two : umens pe p wait line Hcwever the 



of 400 volts, which is believed impractical for commer- 
■oai use since the ^responding address voltages 
■would be too higo for example ir e-cess ot about 200 
volts 

[0027] In crder to 'ower the gap vcltage. a -urface 
discharge is common y used This r ype o* dismarge 
typically has an efficiency of O S lum-ens-'watt in a r.;,tn- 
mercially avaiiat-e PDP A surface d scnarge is nitrated 
m a l:-w gap region, whico is along 'he surface o f tne 
tirst suostrate whe'e the cisolay electrodes are the 
:lcsest The discharge mer omgresses c-utwar] along 
wide, typically transparent eleor -ices t-ward the higr er 
gap legions The efficiency of a tvpoai surface iis- 
sharge PDP =s I ustrated by 'he vie dotted -ire abeled 
.10 r "ig. 11. A 'urther :e^ad^:n n e ; f ::.en::; V occurs 
because a charge is .nj-cted below 'he n vmal ^.usta.n- 
nq vcltage for i given g^n 'he .leva J-o erf'.cencv is 
Must-ated by the line aoelej 41 m F 3 '1 Ar ai'ual 
data P'Cint fo" such a cc-mrrercia- devoe s included in 
t g 1 1 as the square la:— ! ea ad 

[0028] Tne nclusi-v- ■ :»r CEP's n =■ r D p =r:re=!S^s 
th e amount r.f charge i^ -v.arie f-:-r e-tanhshing the :is- 
va-ge The vP's cc-'-perate with tne display ei-c- 
modes to form a plurality of sina!! oap-acro r s wn ch st(ve 
:;ha^ge. Thus f:-" a giver- g ap> size- a !arge r percentage 
the d scha-g rig curre'^' vd newer cc mes fo:;m the 
^ ^ q ^. »• gap regie ^ cevie u it y the en J s : r *ne t'.v - c- ■~ 5 s 
jsscoatec w.tn the pa.r cf cvpiav e ec*roder bong 
enerq-zec The efficiency 'rf '."e 3 C-P is c o>po r ticnaily 
-moroved This - hlustra'ed t y *he heao^ ne laceleo 46 
ir Fig " 1 Thre-s data points measures f^on e> perimer - 
tal PDP's vvhich include >:SP s are ir tiudeo in Fig 11 as 



:.o;;es v. 



os A 



r 3 PD~ without C p S s. Als 5 
:. r e:i:a' orve ■: J 'or a PCF v- tn 



laoeled 43 and c crrelates witn f he toeoreval i re 4c As 
can be seen the theoretical line 46 for a -DP witr C S P s 
.s mgner that tre thec^e'i za- I ne 42 fc r a PCP w.tne-ut 
CSF's Similarly the data z o nts f : ■ P w ith C^Ss*a:i 
above t^e cat-^ point 
sn Dw-n m z ig 1 os 3 tn 
CPS's whioh :c -espon ^s to c^rve 4 6 for 3 PCP vV V~ ut 
CPS s Again, die inclusion o* DPS's increases r n- eff=- 
cien:v of tne PCP 

[0029] Tk "'e efficeno may t. e Cv-e- roocvec by 
ary s'rjcture m idifi tan wm;n Je "reaves the amount 
:f charge -n the she. rt-gap -egic r Such a moo fi .. atic r s 
llustoated in Fg 12 An ad ditov al iaye- c ;t iele:tn: 13 
= s formed between the first substrate t: and s'andard 
dielectric ayer 3 w-th auol-a-y sus f a n electrc ces 14 
fvrroci upon it: surace These eler.rodes m-a\ oe *eo 
mmated conrnvilywa display -jiect-cdes 7 an.: 6 Me- 
al y dielectric layer * i should nave ^ die-ectro constant 
below tnar c* :oe;ec*rio ; ay-r ; j as ouch as pract cai n 
this v^/ay. wah charge ctdlected during tne less e^icieV 
surface discharge phase is less and the efficiency w ■ M 
be greater 

[0030] Additionally, the ISPs provide a degree of 
self-shielding from neighboring cells which reduces 
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ress-ta k rer.ee- :r ee 5 -e e~ee' .e gar :a~ 
rer*re re race greater ra- tr gar ^ rrr^t er^- 
r c a g =,aa: - ^rarete^ c * ;r : r i r *. a 

r e ree r ra^rr :2 ^ .s:'3!e: ~ - e: a 'c^"r 
s err e.rta" *r : sr3 r ae ; r ^ -r r ear r 



- Z ~ 5 r "~ a - - a e rT : e^ e es 



rrtrre r 



[0031] 



: r^e - 



^;: r V re ~" - 0 ^ 0> I 

-r a-v a v a a:ie ^2- s 

~r r ate^r ar 
. , ■ -; . - . ; :.. : 0- : : . - 

[0032] " a e ere are e. tr tr r rev srr r- re rat- 
er statutes re r r r a an: :e r opera: r ^ r r s 
%e^: r r,e ree^ rr are: err r:oa:ea - :s re- 
-e-eo e-rrare^* -:.veve r : -r.st re r eer : 
'rat r s ^.-^c^ —a; re rac cec creerse ran as 
sp-e rear. -ca n e: ere irt r a:-r o ' ~ r : :eca r * " 



/ :s: 3, re;:'::es ea: 
'ace :a:^:^:::^ re 



c :r r . e r a* eas' a r r r - 
5 a a : sr av e:~ :es 



3. A :as^r 



sr av a:: :r : ~g to c a 



*a:e raes oeare r~~ rrace r rr r 
r^.arg * ~- ear r rr r r -err* .e 
sr*'ace cars cerg assoc. a:ec . . r a errsrrr- 
- r. r a - r a sr a , e e etr res 

4. A ras-r *" at-ca-e osrav airrrg to : a — c 
ere^er :3 J err ere crate raos a r e ''"r: 



5 a o ! asra rat-pare 1 rspray acardng to c:a m 4 
,vre r e - j er cr e: r s^a;- r aas -c re ■re- 



claims 



-a r:r are J scav :r-r r s rz 

-s: transparent substrate 

; ra ,t> c* a sp : ay e-eatrcres 



a ave r rr" r. a! ng flm oe do site a rc" sa c 
srace o* sar 'i r st s^csrate sa-z rjaioa 
* r ^ aover^g sa a display eiecrodes 
at east .re e;e;t r rapy randjctive sr'ace rac 
located joop re surface at said rrrat ng * .r 

- asscc atr- o/r a rresoor a rg d sprv 
e aerobe 

an e ectron emissive srace coatrg ooveorg 
at ieas: a portion of sa.a rsuiating £ irr and sar 
arpiay e^ectraes 

a eeooro s^ostrate 'Anion s -rrne'ea > 
sea ec Co saio rst substrate saio second sur 
st r a r e nav:rg a piuraMty of nmcrc- vers ernr.ea 

- a srace re r ecf vvhicr >s acjacent re sa 0 
rst Sucstete sa^d rr ro-vo as coopenatrg 
, v r ?aid fr st substrate r define a oiurahty 



suP-p xeo v h i 



£ orr^ rrs oarailei to said ois- 



piav eectrooes ana cor^ns '.vnon are re r pen- 

j c, a r to sa a ospiay e'ectoodes 

a gas *' nng sa : nmrc-vc as. 

a r-ra ; ity z f adress electrodes -corporatec 

v, rr sa a second suostrate eacn of sa o 

arress e'ecraoes co r resPonoing to one coi- 

r ?r-oxe s ar 
a :-rrcf r ^a T e r a oeoositea .vrm eacn 
-.-o-rr a-: assooated won sar acress 
■re: trees 



A o i a s 



-a rat-c a^eri sr : av acordrg to : a^-n ^r- 
r ner jorg a oa-r of conductive surface pads 
ocatec rr re srace of sa d fest suosrate r.Su- 
at ,- a - ass r err ^ or- a oorresr:rorg oa^ 



6. A :: as -a ; atrar : arpiay aroerg t ran- o 
zre r er sa a cona^ctoe surace raas rave a .vdr 
,vn c" s a rm :~e orge zr 1 C: t: -TC rrrns 

7. A piasnna * at- pane : sp av according to -ram 3 
.v-ere n sar conducive surtaae cads ar ered 
-on a transparent co^duct've -narrai 

8. A plasma • at- rar J. splay according 0: : ar 
-re r e n sa a conductive srface pads nave a .vidtn 
.vriicn s oomn re range of 'CC r 4C0 rr-o^s 

9. A plasnoa 'latrane' disp ! av accrd ng to c a r- 7 
. vnere:n s3 ,d c.onductive surface pads mcude tin 
oxide 

10. A plasra f iatranei display accrd ng to car 7 
.v-erem sa d conductive solace pads nciuce 
.ndiurri t.n oxide 

11. A plasra rat-pane c.sp-ay accrdrg to oar3or- 
tner rcuding a piuranty of said conductive sunfaoe 
pads associated vvrr eacn of said display eiec- 
rodes eacn o + saia conductive srface pads oe.ng 
associated with and rcated acroent to a corre- 
sponding 'ncro-void *c rr red m said seco n c suP- 
strate 

12. A piasma f-at-pane^ disp:ay aoocrrg to era - 3 'ur- 
r e r mrrJrg a piura''ty o f sar conductive sirface 
cads associated or eac^ of sa^d display eiec- 
:nades a plurality o' sa,d conduct. ve suraoe pads 
oe ng associated w to arc located adjacent to a 
:r" r espor erg - red rr^e: r sar second 
substrate 

13. A plasma 'iat-panei osp'ay according to cam 3 
.vhere.n tre ::isp av s an AC rasoa flat-pa^e> d ! s- 
rav 
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12 



14. A plasma tlar-panel display according to ciairn o 
W herem said micro-voids are mi fogrooves formed 
in trie surface of said second suostrate. said micro - 
grooves defining barner obs in the surface of said 
second substrate and further wherein said address 
electrodes are deposited across the bottom of said 
microgrooves ard extenc onto at leas* a portion of 
sai j bamier nos 

1 5. A pla-ma flat-panel oisolay acceding to claim 3 fur- 
ther ^eluding a layer of material cecosited jpon 
said second substrate, said layer :,*' materia! cover- 
ing said address elect-odes and having a plurality 
of parallel barr:er ribs fanned therein said baner 
ribs deoning said micm-veids 

16. A plas.ma flat-panel display ace-cine tc cairn 3 
wherer a plurality of pa-al'el barrier nts are farmed 

j ^ . c ^ rfacc c i said secc n c s -j cs f rate and further 
w herem a p-lura ity of cvde- ribs are termed r, the 
surfa-e of said second substrate said divide-" nbs 
beinq perpendicular to said ciame- nbs. said Oivider 
ribs CO' perai:ng with said oam.e^ ; bs to defmc- said 
miorc -voids, and saic divider -os extend between 
and se:a r a*e said pai r s r c : nduc 'ive surface pa as 

17. A p acta fa'-oa-el d ,::>., comoris n •; 

a f rst transparent substrate 
a plurality of display electrodes deposed :n 
parallel rows upon sa d drst substrate 
a ayer cf insulating -ilm deposited upon sad 
s rface cf said firs' substrate said .nsuiahng 
f -n covering said display electrodes: 
a sec one piuranty oc display elect/odes cepes- 
reJ m parallel news in coooerat on with said 
f rst plurality of display electrrdes 
a second layer of <ns jiatiny film deposite d upon 
surface of said first layer and covenng sa d sec- 
r n J plurality of d-spiay electr cdes 
c.: .east :ne electrically conductive surfa:e pad 
hcatec ..pen the surface r.f saic insulating film 
association with a corresponding display 
e ectrode: 

cm e'ect'O" emissive surface :oatmg cOve r iig 
a- least a portion o* sane insulating film and said 
d splay electrodes 

a second substrate whion is hermetically 
-ealed t j said first substrate saic sec ore sub- 
strate having a piura it v c f muro- voids -crmed 
;n a surface thereof wfv:h s adjacent ct sad 
\ rst sutstrate, sa-d m-cro-voids coope r at ng 
with said first subs'rate to Je f me a plurality of 
cub-pixe ! s which form -ows parallel to said dis- 
play electrodes ano columns which are perpen- 
dicular to said display electrodes 
a gas filling said micro-voids 



within said second substrate, eacn of sad 
address electrodes corresponding tc- one co - 
umn of said sub-pixels: and 
5 a phospho" material deposited within each 

micro-void and associated with said address 
e ectrodes. 

18. A plasma flat-panel display acexdnq tc- claim *1 
;o further including a pair of conductive su'^ace pacs 

located upon tne surface cf said orst subs* rate insu- 
lating film in association with a corresponding pa = r 
of display electrodes each cf said conductive sur- 
face pads being of substantial^ the sarnie width of 
^ said second plurality of d. splay - ectrodes and posi- 

tiored to cove' at leas* a pc-t — of the combined 
wdth said first and second :o operating display 
electrodes. 

oo 19. A p-asma fla:-f anel dsc-av ac;:-d.rg tc claim " E 
further irciuairg a pura,: v of cairs ■ f conductive 
^ ^ , -j ^ q p: £3 d c I r ^ a t o d u ; " n tne c u r* a o e c f - a 1 d f i r s* 
suostrate insulating ■ r t i each z air cf mnduotive 
su-face pads being asscoiatec wtn a correspon.i- 

c* mq oair cf d : sc"ay elect'" :des 

20. A riasma flat-panel disc ay ac :cdirg tc :!aimi '9 
wr-rom sad ccrductive suda'e raos ce *ormed 
from a metal. 

21. A plasma fat-care! d'sp- ay ac tending to daim 20 
wherein said conductive surface pads include chro- 
mium 

22. A plasma flat-parel d so ay a : yc-arr g t-: cla^m 2/ 
w herein said conductive surface cads have a wict. 
which is within t*e range of "0o- t: aOc microns. 

23. A plasma flat-pare! d splay a : :c -dm c t: claim '9 
40 wherein said conduct.ve surfa:e pads .are formed 

from a transparent conductive o'atenai 

24. A plasma flat-panel display a::coing t, olaim Co 
wherein said conducive surface cads h.ive a wic:^ 
wheh is within *he ra"ge of 1 C : t : mscmns 

25. A pasma flat-canel display a::cr:ing 'o claim Co 
wherein said conductive surface cads include * n 
oxide 

26. A olasma flat-canel display a-. :crdmg to claim 3 
wherein saic condjctive -u^a:e Dads induce 
in oi urn tin cxide 

27. A olasma flat-oanel display atocrding to rJaim • ■> 
fu-ther including a plurality :f sad conductive s^r- 
fac;e cads assc ciated with eacn ot said display elec- 
trodes each ot sad conductive sjrfa:e pads being 
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assara'ea .. r a^a ::a:ea aaa:e^ r :z a :z rr e- 



'2 S. 



srate 



28. A : as-a ' aaca^e a sc ay a:::-a ~g :: : a — - 
*V*re r - : ~a a c ra *.v a* sa a a-:: *e s~-- 
oa:e :a:s ass:.: ate a :^ ear :* sa a : s: ay ae:- 
- : --s : ^ ■ a ; , ^ ; z~:\ ,e s _ "a : e c a a 5 
: - • : . -' a -tea : .: re a 
: a rr e = c a^ a ^a rcr-,:a -'or-rej - sa a s-::^a 
= „l -rate 

29. A c as-ra -''at-cane a s:. ay aaaa^a-g t: :a~ * 9 
.vre r em :re a soiay .5 ar AC c asr.a dat-ca^e a,s- 
p.ay 

30. A ras-r 'at-rane a s: av = r r - r, ta a.a - 'a 

— e r e r sa: --irc-va os are ~\c r cgrccv65 ; r^ec 
r re s^r'aae r sar sea so a s.csrate 5 a a -r ero- 
grrves ae*'- ng ca rri e r - bs n : r e surfaae a f saic 
sea z- a s.r s:'ate a~ a r " r ^ e ' w~ e r e r sa a a a a r ess 
e eat^ades are aecas tea across re ootta'^ a' sar 
-^ic agrooves ana extern arte a: least a ccrcoo or 
saoa Daf : e r -rs 

31. A a asra dat-cane^ a sa av aacorarg to aia - '9 
*V:ner -a rg a Save- a' -ma:e r a! aepested .,po n 
sa a seeo^c s^osrale sa a layer of -^ate r a ! aover- 
"o sa.a a alo-ess ee:: r ::es ara n avng a c ^rahty 
:,* oa r aae : banner r ras ': r ^ea T oere r sa a care r 
r cs aef n ng said mco-voids 

32. A p;3sma ^at-c-anei d.spiay aaaoro ng ts a airr "9 
ooerer a c urai-ty or iaaranel ba r oer nbs a r e f onred 
r the surface o f saic second substrate, ana further 
,vnere<n a plurality of auvrer nbs are fcrmea m the 
surface af said secono suostrate said civ der obs 
oe'rg perpendicular to sa a bar er r bs sa c d.v der 
r as :oope r at~g w :n sa a oarne r r rs to cenne said 
-oico-vcids a^d sa<3 a vder - cs extena aea.veen 

- - separate sa<d cairs af acna^atre so^aae cads 

33. A 0 asnna f ia:-c3nei d sa ay according to a^yc-e of 
c:a:^s '5 J c 30 3 J v 32 .vhere^n sa a carrier 
r os extena cetoveer a^a sepa-ate sa:ci concoCtive 
s,.o^aoe oaas 

34. A o asnna f la: cane 0 sc ay acco^d'pg to a a ~ o r 
H ^ ,\' n e r e t^e e ecfc" e'-:8S.ve 'i^- ; urre r " oavers 
s a 0 : >o : ... a ,e s u '^a a e cad 

35. A : asra Aaacane 1 as: av aca a^amg : a : a — o4 
-,vne r e tre electron e"n ss ve fur* s MgO in re *^ cK- 
- ess -arge c* J 30 to d 3 3 na norreters. 
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Figure 3 
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Fig. 4 
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Fig. 11 
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